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wi.tzmixmw.ztitznwmmk sm&mm? 
mmmmtmmz ^mmmfrhmmztix *j 
mmmm^mmm^mim^ xm^tii % 

mtmm^ mzwmmzm t & Mmizwmz tii 
Mft^mp ^mmwmmizn txMhm^ ^&mzm 

x 1 0" 13 ~1 x 1 0- n mo l/cm 3- Cl)^ 

nmzmmizm®.%®mt<7)mrfi x 1 o-'<~ 

9. 9xlO-' 2 mol/cm3tM^t« Sr^t-f 

m$muzmM<r>m&. 

imsm] mti&mzmmimtmfonitm 
nmmmmi&n%mfrhmi?M.tm<r>mtizptf 
xm-ix^&zt. mm-t&mm i xi±2izm 

imxm ] mimmmizmmmmm^mfr 

CDttSlffilf W^ffi# { 2 0 - 5 0 0 mVgtfc 0 „ *» 

mmmvmzmmsmitmtmftnmwmco 
^mtmmftmmzm&mmim^mmit 
mmn^imt<7)m^3^4 8 omvgm: 
t t § it^js 3 izimmnm . 

m®mti%m±i<zmmLxuwztiKmwmmb * 
tt&mmt. nmti^ixa*). mi^mtbmm 
t mmimt tfmMMZftixmmwwz&mm® 
mxmmmxhix. 

mmm&mxm i -4 vmixfrmwKomMxb 

[000 1] 

zh*mtzmmm$i±mnmizmti . 

[0002] 

immm mmmt^^t^-mmizn 
•fm^nt o t b^z^mmmm^^mm^ 
htLx^z. *commmn*x%. temmmmmm 

yu-tzx-mrnxz hz. tm^znmmikbmmti 
x^i. 

[0003] m:<n&m®Bm±mmm&^xii. *m 
mM^zis;^tiimm&mcr>mmm^h^z t a> 



m^m^mmm<nm$^wmmzmi 
x t m*mvmmmz&^x-tMz®.w2tvfizmM 
ixit^\ %mm&Rm<r>mmz'$5-Lx^%fr^ 

[0004] wztb, mrnmmmimcomwz 
mx. mMtzmzitmg.mmm±Zit. mm 

'nbtix^h. &mmm3Mmm<7)^)u*- 
$mmv (%) t±. tie^ ( i ) x-mtiz. ±tz. 

Tie^ ( 1 ) P 0 {4Alt3t5®J^(mWcm-2). V oc 
J2H;&mE(VL I sc Mmg(mAcm-2), 
F.F.tifMW (Fill Factor) fcjjrf. 
77= 1 0 0 X (V 0C XI K XF.F.)/P r (1) 
[0005] ±Etf>l*WI: LTtt, Witf, WRPF 1 0 
- 2 5 5 8 6 3 Wi»mtf8 Onm 

UTx^M^%*mm?mm®t?&mm 
m <mm*M) ^mmmmizmtm^m^nz. 

¥%)%Lmmtlf2 0 0-5 0 0 nmT'£> 

ia itzmmm±mwmtfmmztix v ^ . 

[0006] 4fc. WP2 0 0 0 - 1 0 6 2 2 2#£« 

g;10-300nm)t, ttS^hS 
(T^eg; lOnmtlT) kftateS-frTSKiNI* 

tfm&tix^z. 

[0007] 

#£>»i, iEOWBPF 1 0-25586 3#4»8<03fc« 
ffi*mfcfe3Ri«8ai^WL^t/^2 0 0 0-10 

622 2^N^icett^m»<i^«fi3mabui 

£to^x+ft%mft<vmmmm§ktixt5t>'f, « 
fl&fc ix+-ft%x*)u*?-%wmmz®&zbtfxzi t 

[0008] -r^^*>. ±ie^zo<^f8ici3tt<oe* 

iz&Kx*mm&ft zmm&m%iz% 
nmmmm$&t)K *>< 4-cu£L«**f!iffli/o^ 

[00093 ®iz, tun-^wmiztmcry&mmm 

•rizm ix ito jjtitomkv*k < * o . -e^fe 
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mmm-yxmm^m-ixttw Mot 
x.*fr*?-$®mm&i&T ixitot^mmthp 

[ 0 0 1 0 ] Mc, JJBWZo<^BfcE«<0fe«*j8 

h Minx* ztf'i^ < > mmm**mwm*m 

to 0 1 1] fla^**S^tt*flMi* 3K« 
*£»Jfc*4¥»tt*ffifcfcvvc. %**i0jiii«5gc7) 

( 1 ) +<0«a!l^BI!ft«ffV oe ^*^HSTSr 

m«r>x. mtiwfom&i+mzmix* 

[0012] *%>w&. j&mm&iii-ttmtm. 
*x%ztitii>(ox'fc'). mtitzmstwmmttt* 

COO 1 3] 

mizmimmm®%&. mmm^mh^&miz 
mwzh&mfrZMwmmz*iixmi>m^®.mizmw 
ztizmzmxm^itzzi. Rv/xn. &miz 
mtwtmftcoitmmmm®iz& t & v& 
mizms^tihm^hmmmm^Mixmhm^&miz 
&mzh&mzfrvxm^2>ztiz£t) . 

T# &Zb ^£tfJ L . *5HBfcH5l Lfc . 
[0014] f&fc*>, 3*ffl*t*4¥# 

i:***43l£«ffi-C*>oT, ^NWWW*<fi***tf* 

*r ix ft i> m >fflaifcMS jfi&ftjwuoifcjwtT* 
[0015] wjjoftmsii, ^#f*=m®*^fe^© 

mtizblzfthw (KIT, Sffifcv^ ) fcjWtfc** 



«fc«fc:#t£»R«*fr 3 £ fc 4 . 

ft^Hfe* fc#5rettfcfo»tT»»rt 4** 

X < i&mt Z t £ . -T=5r^*>. S?*Dft# 

8aaj*#£ffi*r * c t tf-cs 4 t 1 1 k , eMbn^mi 

RJKU I - t^Ift-f CO 
»*£<Bi8$tf4 £ t HfiX*$ I) . J: 0 , flWi^3t 

[ 0 0 1 6 ] ££T, **P!(c*JVvc, r«.Ji(cjjtt5 
ft4fttt»^WC3WtTjfel>L'CV>4j «Bk«. -S 

fciatfi ftrt^icofeSfR^^^fflsstcfiiat- 4 

[0017] W£|f , ftrtSW>JB*^flKWPoiifc:*»tt 

xmmmmmmizM&Lx^hvmx'b-ix t j 
v\ i/s, 0utr. ftrts^tft^^ifc^^ge 

1 i: ft^g?co« b <DfSilzW!MZtiZ>J$<?) o *> . -gpo$f 

m<nmizGLStiMn&%®%&&tfm\*i&<?)i$cr>ffliz 

mizmxmmm&tfmizm'ix^mm. x 
a. &ft%n!Sbm\-%cr>j§tc?)mizmsztiiscDo 
-^mvi$o®m±?>&mim®&tfmtmt:b 

[ o o 1 8 1 xmietfmmzis^xte. mm 
<7>miztm&&miM®%i> t i x i o-» 3 ~i x 1 0- 11 
mo i/cmn-h*). mft%<7)mizm&&m 
m®mb wwmizm&&m®M&& t 1 

xi0-"-9. 9xi0- |! mol/cm 3 tl)l.: 

W£wm% * J: 0 map t m±s * 4 £ t *fr * 4 . 

[ 0 0 1 9 ] ££"C, «rt«««te*i»t4fiSWW** 
*nxi0-' 3 mo l/cm3*»l'C'S)4i:, m«i|*KDtg 
«fe3»* < »!H-4*J**l* t *4. -^T, ft(*|gP^®(C 
i3ltSfel©tWlxl0-"mo l/cm^mt 

ib. AfttmmmtL&hcoc7)mjizm?&xisii2> 
tzm t&mxtem b mft&nmiztm&mmtg® 

f&bomnx 1 0-» 4 mo l/cm3*^T'S>4i:, jS 
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h.-t. Z<D£tf9. 9X 1 0" 12 mo l/cm3£j@ 

tit . wM^mmm&m^i-in^tim 

[ 0 0 2 0 ] * IX . 1Mb ntiWWbkfrb , fift^O 
1 £&Vl&$m.%®m& 2xiO- 13 ~5xiO-^m 
o l/cmSX'&tZbtfXOmK. 4X10- 13 - 
2X1 O-'^mo 1 / cmtX'b&Zbtfmiztttl^. 

mmmizmh&®m®%.bm\-mmt,z 
mi&nmm®%.b(Dm±5x i o-"~4. 9x1 

O-^mo l/cm*X'hZ>Zbtf£t)mi<, lxi 
0" 13 ~1. 9X 1 0" 12 mo \/cm 3 X%l^bi) i m 

izm u\ 

[0021] mz. ^fttycowmmzto^xit. #«c 

bmmmizfrnxw&Lx^hzbtfm u\ & 
m^zmhmm^w^mmm^^mmco^ 
mmtzt x 0 mwtizbit. mizmz&m 
mmzm%<r>m>t>mmmzMfxm'Zi:& 

commmm^ m®iz&\ ^x&miz%M$mi.&z 
'fiobb^z, ^mm.mfinmm&frbm^mniz 
m^x mmmmiZ x 0 mmizmi- & z b 

[oo2 2]:cx\*ifi:^t > ^m\zmh 

mmzMfxm&ix^z j vmbit. wftco&mz 
mi&mmm&nmiitbmmz. -mzmtm 
mmmim^mwioitmm^immmzii 

9 i>mmvhz <%ix*5>), mwm*&wb ix 
&tz®£i,zm<DMm*mfo<7)mmm<7>¥%)mm 
mcom^m%comzfrtfxmmizm$'ix 

[0023] z<7)t§&izi>. mm. &m<7)mfrt>m 
mm izfrvx mm^mw^mmm^mm 
miz®>j?ix^imx:b^xh^\ tn. mta. 
wift&mbmmnJSb'Dmizmw.ztiimnd . 

mmtmzbhvmx$>^xi>£^\ mnm 
mbmmmb<7)^zm.ztiz>m<?>o%. 

Uzi§>£. mmmmiz{mt$>mmim*m 
commm^^mmmcoMmizamtiMm 

xi>x\\tztn, *mfcmmtzm&m£®%fc$: 

izmxmitmmftnmwm<7)^mmm 
izm-ix^&ftm. xa. mmcomb®mcomb 



im^mmmm^mm b 

[0024] wco^, mmwrnzmmit 
wmftcr>itmmme>¥mmtf2 0-500 m ygt 
m&nmzmimmtmfocoitm 
rnwrn. b muvmizbm mm^m^^mm 

m<W*m b OH^'3 ~4 8 0 m V g X'h h <T b tfft 

*u\ ztiizx^ ^#mmMzmiXM£m)} 
[0025] zzx\ mft&mizmmitwmfa 

?>JtflSmWtrtI#2 0 m Vg*)lt'$>|> b , 
Ofltcio(tl»^b!|%l i t i ##c^lt^ffl«^ ! F%ffl* i 5 0 0 

mbmmmizmmitwtmmmMmn^ 
mb<rmtf3mi/zmxhhb. mwmtm^* 
mvmmnmmz^ ^xm=? &Atzm&-&mm&m' 

m4 80m^/s^miib. w&*n£mm&mm 

[0026] -f-LT, ±iet isi^cT)^*^ , mm<n 
mizmhmm^m^mmmm^mn 0-2 

5 0 m 2 / g 7* S i i: J; *) ft& I < 2 0 - 1 0 0 m 2 

/gxhizbtimzm i\k tti. &ft&mizti 
iizmffl)*mftnttmm<7)¥%)mb m^m^zto 
vhmm*mt¥coitmmco¥&)mbcomi}5'--2 a 

Om2/gX3bZ>Zbtf£*)fttl< 1 0-9 0mVg 
XhhZbif%^zWtL\\ 
[ 0 0 2 7 ] &*S, #|&Bft9ftm®c:&VrC , 

xoizmmhumb ix\s, &mizmm<m¥m 
oizmm&zb^mz. &ja<vmMmmwjixm$ 

[0028] *SKBtt, ftJBBSr^TfftimWW 
®t SR*W#W«fe05ei61iUfe:lW«LTEaS*ifea 

mmmb^thytmmb. ftmbmixa*). *m 
mmbttmbtfw&giitvxttmimztifz&mm 
m±®>mmxb~>x , 3t«®* j B?^t^*^co^ 

[0029] 
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^xmrnizmmz. ar^mx-it. ®-ttz 

[ o o 3 o ] m ha. *mnmmcom%-mim 
tzm® i o omft<r>m&3$mmx'bh .icj 

[003 1] 01 fc^-fftS® 1 0(4. ±£ U\ 
ffiF2Srttl»4 i ^ft«fii2t, Sf^«#«ffi2(7)§ 
ftfflF 2±tCK« LTEfi§^^BJ«H 1 
3*VO*. H3^1-ft»«affi*dMKIl2 0 
(4, ±fcl/C, HlK*W:3tft8l0fc, *T@CE 
fc, x^— t-SfcJ:>)3iemi OfcttHCEfcOllC: 

o*. <ei/C, ¥#ft««i2(4, 33HHF2fcR»Wtf> 

[0032] £Wfc#tt8£*IWift2 0(4, SONNE 

1 £jMLT^«*«2fcSfat$fU3feL i otej^ 

2 rtfctsv vc j|£ LfcJHSi, 391tt& 1 
[0033] jSPM 1 C0«^(4#(=ll^$ni» *> 

®zmx% *. witr^ h i-fttf03o®fl*ff i 

(4, •^5.^IHRS¥OjaTOW4(7>JNW*ETO2<0lBti* 

*F-7°Sn0 2 3-h^5X, IT03-h#5X, 
Z nO : A 1 3- h#7X3W(f btlh. ttz. X v 

[0034] a^»f[4 lt(4. auK*/mtfcfflv> 

[00 3 5] 0iai/02(3^-rj:ot^ ¥#tt^®2 
(4. Kft«MW*tt : F'C««S<l6l^?L««36»6**3 

(4, j»!W«lfc*<>ifiv>ffl«(cK]IS#iSikrt»<0» 

2 1 , ^BW® 1 (CM LT«tai*«im:EiI3*i4 

2 2 i: . ftrtffaJI 2 1 1 KSMmm 2 2b 



[0036] ZLX, 3O^*0-en«lfc*J»t4fi» 
8fcf®££Jt!frt£i:. #«ri:tf)fei£i&«2&£(4ftl*) 

SPc7>JB 2 1 *^^M»<^1 2 2 fcjWCjfc*' ^ h . 
*ff2*«i*£i:fcJ:D, 3»#9WWfi2rttciJW- 
[0037] ZZX\ 3™mn*tl*tltoimtf±MS. 

<^mmm<o&mzft~>xBmztix^z>i§&. m 
mom 2 1 \,zm&®mm®mm t ki* i x i 

0- 13 ~lxi0-"mo l/cm 3 £&£4.-3(;:i$f&$ 
fttfc 0 , S^g|5^« 2 1 tCtJJtSfi*®***^*^ 
gp^!2 2(zfc(tl»fe*iS*^Si:^ll(45f* L<(41 
X10" 14 - 9. 9X 1 0" 12 mo 1 /cm 3 h^:S4 d 

[0038] #«rt feSBMWK^JJE^ftffiilK: 

t4d(=ptis^^^-oi:L-c(4. mizmm 

[0039] ZZX\ 3^<7)m<n*tl?tl<n&MW&® 

%vmcomm*mftnmmm<o¥mn&mz®: 
^xmtf&tix^&OrS. m®<7>m2uzmm{k 

Wmft0ikilffl9t<O¥*fflt#* K (4 20-500 

mt/gtz&xoizwgaztixt}*). mmnm2i 
izmmimm&nmmwi-mt mmm 

ff*Ktt3~4 8 0m*/gfc**J:3fcm»S*l'C 

[ o o 4 o ] -e lt . zmt&nhmmmtonv&k 

zx\ mmmmm*mm^wm.mm 

mmv>m2 itp>'t>wwp)M2 2izfrvxmmz-th 
ztizxvm-tixoiz-tz. 

[ 0 0 4 1 3 * IX . C<0^(C(4, ma^ll 2 2 fc 
tJttilMSIIHNWIca^P 3<Of^|gtt5 0-5 0 0 
nmt'$>S^t*^ t<. 7 0~4 0 0nmT'*l)C: 
k*«J:"3#*U\ 4fcs m\-®C0!§22izmm-it 

wtmtmTP 3<vF*tsak*rt»^)Ji2 1 fctjtt* 

RflaW^ttlfrFP 1 <Vl l ^Sgfc«IKi2 0-3 0 0 
nmTj>S«Ii:*««F4L<, 2 5-2 5 0 n mVh&Z 

[0042] w&i&nmtm&mimmtm?^ 

%Sfi*«5 0 n mmX'hZ I . AW3t(4©lR$ni» fc 
¥%©f5*>' 5 0 0 n m SriSt S b , «ffif*l^tS®fe^* 
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&4fc-Hi#*>4. <I<9il#4 0 0nm£i@;i4 

i . wafttomw&Hkifiw&th & znm 4 . ■". 

[0 04 3] ZlX. H2tt, ¥£#«ffi2<7)#l£1i 

j^aiwiaw^fMStf ( p i ai^p 3 ) ms&im 
tzzbizx*). zmmmmztmrnzm 

CO 044] WT\ <T CDi%£lZ^\ vCBWITf 4 . H 2 K 

^-r^gfrm® 2 osrtgpcoJi 2 1 it, ±fc tr . ^ 

fig^'Jv&iS^B^Hi^P l^<7)gM¥## 
«ff P 1 <03*fflfc(!W3*lfcittSfe*P 2 i:*><c>f§j£$ 
*lTV>4. *fc, rtfBl2 3atXftJW»^)]B2 2tt, ± 

t lt, iMisft^atm^p 1 zcoMim^mmz 

¥ P 1 X 0 t¥%&SO*#&IHttl¥#^^P 3 
v^4. 

[0045] lit, MfljftiNtftft^ p i <m-mm 

ifflt l < it 5 - 1 0 0 n m b &4 X 0 mm tlX V * 

&.ttz. m&mm?P3(wmm*RiL< 

it 1 0 0 nmX 0 t>*# <&4<fc 0 fc«W$;fVOv&. 
fLt, iBW^*2 2fcfett*IM3ft i NW«i^P-l 

e^p 3<oB^w^i, pwi 2 3 fcti^&Rftfli^mi 
tt»tfp i trnxemtmi-p 3tco^mizm-m 
ttMftmmfrp 3vR-sm£x o <&4 «fc a tc 
mtznx^h. 

[0046] -eosm. #i r t mttmmm.^ 
^nmm\H^m2 1 2 2 kjwc 

(D^MWM^Bim^^m 2 1 a»4>fW»tf>JB 2 2 £ 

[0047] JJEiKfcSMNWm^ P 1 &t>1M¥# 

Xii. 0ttlf, Ti0 2 , ZnO, Sn0 2 , Nb 2 0 5 , 
I n 2 0 3 , W0 3 , Z r 0 2 , La 2 0 3 , Ta 2 0 5> S r 
Ti0 3> BaTi 0 3 ^£ffl^4£fc#-C#4. 

[0048] ttz. *mmm2n&-<o*mfrm5%. 
2tL-c{±, &mm*?tmmmm^hc:btfX'Z 

ui/7-V%<n<kW,?9zi i sT-v. 9uu?4)Vttz 



2" -t'f'J^-4, 4' -^A^K#^-h)^ 

t-»>a (in) mtmf t>tih. ^mmb ix 

it, *9)V7V-79uis7-V, i/T-y%&m, * 

[0049] ttz. *mmm2cDm&it, 3-50^ 

m'C*ftii:* t »*U<, 5~3 0/zmT#>4£fc#«fc 
W£L<. 6-1 8/imT*4ii:*<5Sfc*iU\ 
3 m*)li: 1 , figigftltf 

mm/** < % vmmz&xztit:** v mm* 
mrnKKibbbiz, j*vmmmm±Lx, % 
mmKx^w^^^z&Ltztkco&mzm- 
4 1 - frhnmmMzx^x i 3 -<mw^>mam 

[0050] 4fc, ^TfiiCE{i. #{=H^§^i4i<7)T' 

%R^e>tix^itmb®ti>&*m^x x^. mi. 
a. mmawm® 1 1 r t« * ^^-r 4 1 cot-s> o t 
t i < , mmmm 1 1 ina^BH^«i 3 ±k p t ^> 

fa{tTBS§£€4icDT'&-3TiJ:V\ 

1 <7)^BM«^ 3 fc&fe*iHMt*$ *t t «T* o T 

X'fo-oXhX^, 

[0051 ] it, nmnEnmf&him&zti^mt* 

im£$A,x'^tiimizmfezti%^-t}\ 1 -/ 1 a -m 
cowHmmastsz vm%u h >y ^ *® mww * 1 < 
fflv^ft4. Mwmzit. i-/i 3 -Jh^mmmitB^ 
mnTy^-ijJxt&hzwtB wtv b a vmz 

m^lfz^^b'^m^lZbifiT^h. *<m. Br 
: /Br 3 -I, df/y/A^f Hn^-y>-^i:'couH>y 

[ 0 0 5 2 ] 4fc, x^-- 9-- s nmmtmimizmg. 
zti&i><?)X'it%<. mux. xux?t-x^ffl^4 

[0053] ate, 1 1 iZ7rsUz%mm o»xm3iz 

■ClftB8t4. 

[0054] 5t-f , iSmi 1 ^i^ti-4^(i. if y 
XWmo>mL4±£MQ&«&.7vXY-7S n 0 2 

[0055] *ic, mm& 1 0)«mii3±(c¥ii 

*tW2<0#*i»«t4*fti:U'Ctt, miit. OT 
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<Mz s #ft%Sr»i>mS 1 (ttMRItll 3 ±tc&Hi I , 
<KwtfB*t4. § COMETS t LTiiA'-3- 

C 0 0 5 6 3 <£ LX s tm Lfcft, m,*, T-fflSttf* 

^mmxim. m.ix } mimm2(om&<?) 
mil (zwmmm) mmh. znkznm. 

aKtt»fft'{i3 0 0-8 0 OWi U\ ^Mffig 

*>-3 o o °cmx$> h t MM&mm? p i meo® 
ti-wia 1 **. ttj&Bi&ps o or*®** tmm* 

[ 0 0 5 7 ] * fc . ¥*frtt**&!l§C& 1 «#t 

[00 58] mz, mm® 2 i±t,zmm2 3m 

f!fr£*^8M¥^MrPP3£ 
SW2 3 £JBlfctS£ Hfc, l*lg&Jf2 3± 

i,zmsim<vm22ZBm-iifr&tzt>. mm, ±ib<o 

wmmmtfrp. 3 zmzmzitimfiLZirrzm 
mmmzwui. mttzmmm2imm 
iimb nmiz txm®2 3±.tzmm<7)!§2 2 m 
m-zzttfx'*&. 

[ 0 0 5 9 3 mz. f#MS24>i«f^a« 

^fcj: Oiiiife^P 2 8*ft*P 2fi 

mmztmmwztmmm 2 mm-i z 
-m*mhz\ttfx'i&\ zm. mmzmtm 
z-£h%t'bxm&&mv®m. m&m.-thzktf 
z<r>t%. &mnmz&mtzmtx , is 

[00603 ¥mi*mm2mz'k&ti&ftm%® 



[006134^, aipm 1 commmms^ 3 
#m®2 ZBfctimcomt ixn, movm?*) 

h. ~tts:h%. mwmm 1 «itl3iCT i 0 2 
JOTn^JS*. XHy*a». 77Z?j?t>Z 

-j>mm<vwmmmt:m*xt>£<, mm<om 
&tfz*x'&mmm%Zit. Km&&mwmw& 
3±iztmz-£&mfmm$:m^xi>£\\ mz, k 
m*<mti*w®tmLx cvD^wtmrnm* 

[00621 ZCOi. 0 iz ixitm® 1 0 zftmitz® 

wswimtzx'otmcEZtimu ztitmm 

lot, x^—V- s &H 1 tzjjktk 0 £.&*.±ifx s 

mtzwKBE fcaai u &rnmtm±w,mm2 0 
[ 0 0 6 3 3 *m<r>itm%mmB£*o^xM 

[00643 0«lxtf. ±IB^H»®(ct>v^T(i, #0 

fm^w^sg^ftrtsoi 2 1 2 2 

m^z^xmmuztiK *miz&^z. mztcn 
&m®.m®%* Wcnunm 2 1 frhm\-ucr>m 2 2 

[00651 ^*HfBiO^S^)«cD=8.«CT 

ztiz£r)mt$Lxi>£<. ¥mtm&<r)Mwnm(D& 
mmz*ti?ti¥%i%L&v>m% 1 < 1 1 2m<nmt 
wtmmtLTzmzit&ztizx optiftrij;< . 

on**^*< k h2m<m\m^wm-*is-%z^ 

&zbiz£*)miXi>£\\ 

[0066] mrnziz, mux. m4iz^i-x 0 ^ 
^mm&2^mm<om2 nzmm^mim.^p 
3tf%t.tixm. &mizmmim*mm.?p 1 
tiwtMfp 3 1 <r^mzntm\m^m^ 

m-P 3<r)WL^m^tiK &ftBe>M2 ip$>m>rm<?>M 

2 2izfrtfxmj\ix^zm&xh£\\ 

[00673 iti. mm. ®5 teaBfJ: 3 fc. 

mk2<r>m^<r>m2 2 mfct&^mtmm* 1 

^IWWIMMWttl^ P 3<r>KXh 0 , ^(*ia5«oi2 1 fr 
m^-tl»^#^4* { l SS^K^ft^fr^P 1 <r> 

h-xh 0 , F^gpjf 2 3 taww s ^Nifictm^ 2m) 
m\\,wmmw 1 svp s-c-^^-c t xw 

l 0 0 6 8 3 Hfc. 0<Jx(f , H6 fcjjrf J: 3 
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mimmm^p 1 <n^x-h o . mis 2 3 
i-i^mmm 1 wmmw&m#%L?p 3 o^x- 
$>*). m\-®m2 2m&?h^&mmim* 
mmt?p 3 x 0 i*£&TO$@*:rf s 1 m.<m 
wmmm? p 4 <7)&x'$> 1 « t i v \ 
[oo6 9] ttz. mm. m&fctx$£. 
mm 2 com&nm 2 1 . A -mm 2 3 & tfft*i#<D* 2 
2 * *ti?tmm i wmmv 1 as^s^^g 

1 2 1 ^ftftvaJi 2 2 K*»»tr x 0 izm 

[0 0 7 0] mz. 08fc*^J:dte. 
«ft 2 2 1 ftSSl 2 3 £fifjfctl>¥# 

2 m&nmtmmmLT p 1 k p 3?$> 0 . 

tt*l*al 2 1 k rtgRfl 2 3k KiSWC . KftHHNWfc 

1 si^p 3<^mzm tmx&mmff p 3 
in t-c tj o , »*»<oi 2 2 mmh mmmm 

ftHMNWsft^P 3 J: 0 i** fr^JaSg**-*-* 1 S 
a^KWNWfcft^P 4 <?>frX'&&mtf<.X'l> X\>\ 

[0071] mm. iRamnamiztiW}. 3« 
iz&mm±®nmiz^xmwbtz&. *w%r> 
x-mw mm. m9^-rm, 

« 1 4 coJ: a fc, 4« JiLk^B^fMSftft^ttm 

^•tftftfiSl 4*>¥3M«*2tt, ftflffiOJI 2 1 k£ 
#9W>1 2 2k, ftpfflSOJf 2 1 k ft5-hSBO« 2 2 k <F> 

mzmwztimm2 3Mf2 4bfr$>m&ztix^ 

wzmi&mwmmtfmmc?>m2 1 &t>mm 
m22izmxm&t?>xoizmztix^&. * 
tz. 2m<7)ffimttth i mwm (hsw) 

[0072] ttz. mnmtmmizts^xi*. 
mm<7)&mz't<D&mm&mm&ijmt ix. 

m^h^zowxwmLtztf. *m\iza^x. ¥ 

[00733 ¥mmm<7)&mzi:&m®.m®mmm 
hum<omumtixii. zmzmrnimt^m. 

[0074] 9tr. #«r k <mm»Mm^mx\t 
mmmwmmmmz>j)mi,z^xmmh. 
[0075] mztnmimmcr>m*m.itmim 



Mxmcoztiztiizm&ffimmnmxmx&mi 
mm2 2 izMfxmuzithx 0 mmi. 

[0076] ZLX. fPMVDJI 2 2 fcfcW4ttn.S# 
*&tf>ftfc«i#*L<ttl 0-1 00 0nmk&l>J:3 

izmtsi. m\-^<om2 2izmimjim^cowckm 
bmm>m2uzmhMm.tt<nM*m.t<r>m$ 

.ff*L<ti3-9 9 0nmkfrSi?fcllSlr$-&. «H 
14. «^^«2 2Kfe»t4iMffL^^<0 3 P%fll4ff* 
L<til 0^500nmt%l£dlzmffi-t&XoiZ 

i. m&mizm&wnjmifi<vf-imbMft®<7> 
m 2 1 izmhmmm^mmtommt 1 < « 

3~4 9 0nmk*4J:afc«ISf-f4J:3fc:-r4. 
[0077] fkftffiOJI 2 2 te*Stt*iW?lg4N&<0ftf; 
1^1 0 nm*SfT«>5k. A^flk0«2 2 HtJttS* 

o^^s&cm^aA$ til. *sfes**^-r « *j-en 

*MMB<0«2 1KJ3tt6*llffLffi^ : «i^>ft 
1 0 0 0 n mZMl & k . W&MtoM 2 1 (Cfctt 

MtftS&t&is*tLtft>&. £tz. m\&<r>m22\z& 

tf&fflmft : ft<om;mt®ft$<r>m 2 2i,zmhmi 
iz&^fmmnMmiz&^xm^m.i-hm&m 

1j. 9 0 n m 4 k . «S>f)^)^ttjSg 

[0 078] -et-C. J£fcHttaM£*>6. A^AkO 
12 2 fcltJttiiBlBlffi^^OibWiii 1 0 ~ 5 0 0 n m 
-ChhZbtfXWtK 1 2-3 0 0nmT*4ik 

frUlzfttlw ttz. WMn*22iztsft&lffl& 

ftttcom*:mtmft®<Dm2 1 \zmhmm.mom 

^fflk^H(43~5 0 0 nmtftiitW Off* l< 
5~3 0 0nmT*&ik3Wlfcff4U\ 
[0079] M^#ltfc(tl»«5?LS^c7)ft 

^<go%^ k raawHRjjst** 6 . wwnm 2 2 \,zm& 

IMMStftWtiNUfi 1 0 ~ 5 0 0 n mX'h *).iJO. 

w&m<r>m 2 2 izmiimi&ttificrwimbMftuv) 
M2 1 iz&v&mimttiG<7)¥%)mb<?)£tf3^4 9 0 
nmX'h&zttffttiw ztiizx*). *mimMft 
tzm&Kmmmmzx vnmzfttz-t&ztm' 

#4. f LX. ZVW&lZh. i^HW<0J|2 2fc*Jtt4 
«La»*W*WBi 12-300nmT'J>l>^k* { <t 
Off*t< 1 2~2 0 0nmT*4ik* { Seteff*L 

v\ ttz. mmm2 2iizmbmm^^mim 

3-3 0 0 nmT'$>l>Ck*UOff*t<5~200n 
mX'hhZttmzHttL^. 

[ 0 0 s 0 3 a**, ^iHWMW<o#«^«m,s»^« 
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mwmm. < - 1 9 6-c > jawpLTsawrx** 

Cranston-Inklay^. Dollimore-Heal}£ x BJH& 
*&)fflfmz «fc 0 *»4 £ k S . * fc . *MEA 

10 0 8 1 ] #JB<offiBSs*m«F-tS*JSfc:ov^ 

TUB***. -***»o#«fmt4ie 

PI) *»*1-4*ft-CfcO. #»OS«**ai!Wtafc: 
[0 0 82] CL<7)X5%fflfl*BtfL1-&1jmbLXli. 

tvammt* mm. ^mtmrnrntztrnt 
xtewmi, torn. &mzttmzmmrz>ifmz 
(mar. # y xf - u y ^ y a -/i^^m ) zmn 

4£«f l> £ k J: 0 . *»*«ffi^#«r k 05ffl?L 

[oo83]^, mmimm-fmt ix. ± 

[00 84] ifc, flSoa?L*»jaW-***fe4: LT, ¥ 

co^s^rat L"C(i, mm. iMfcjw&^wafflrciwk 



[0085] £<Oia*«l?l*»*t**iS*fflV^£ 

k te «k 9 . mm. m i o <t a t . ftfl&coji 2 
1 k ft*3o* 22k zui-wmmtfrt- 1 £ k *< 

(01 2 1 AtflW9tt>JB 2 2 (i. k t (CigSSfeS P 2 # 

»*u; i wftrmflvmtmTP 1 *>»-c»js$*i 

•CV^*\ ft|*!g|5<7)Ji 2 1 +<OKft»HNI*e : F P 1 la 
fc^SfiSSIRg^R 2 1 &me>M2 

.2*nmimmmk?p lmzB&zti&gmmttR 

2 2<?Kk%1i£')i>'b%<%l£oiz&&%tLX^l. 
[0086] 

immm] wf. nmmmfimm*m?xi8m<rtft 
nmvmmm±mnmz-o\yxmzm i < mm- 
%t>K *mii*zixb<ommMiz®bwfcztL&i><?)X' 

[0087] ( mm i ) nmzvct^miz * o , ia 1 
t:^ t^^*^ i o k nmnimifttimmatm 

mz. £<03t«tt*fflV^TH3t=*Ufefi*it«ffl 
*^m?fi2 0 fcflHtollJSfctf-t* 5X20 mmtfOX^ 

[ 0 0 8 8 ] h 9 V-7UZ, T i * *tKlM 

v^T. T i ^tKfc^KOji^^jllRIBiJttff^^ # 

¥mm&2 7nmOT i 0 2 ?4^ {Ti~9— 
WT, P27kv^ ) **t»an>f H*« (l^T, 
3^ HflRKl kv^d ) fcWRLfc. <XC ^T-h^P 

1 k |5]«^¥li{; <t 0 s ymtm 1 2 8 n mCO 
Ti0 2 S^F (Ti-f— tf, OT, PI 28kv^) & 
*tr:m-r H«S| (OT. 3D>I H*jR2kv^ ) , ¥ 
J&ti&tfl 1 2 nmcOT i 0 2 S^- (T"t^— if. fil 
T> PI 1 2k^3) *±Xs?v4 mm (WF. no 
4 Ymi3 1^0) . ¥%aS3&« l 9 8 n mOT i 0 2 
m^iTi-?— b* s WT, P198k^3) Sr^tfao 
-f F«fflS («T, 304 K»»4 kv^d ) *SWLfc. 

£ft&<03Q-f K*Wl~4te£**l*TiO, 

[0089] mz, atij mmi^4<r>zti?tiizti 
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tSCfcfcJ: 9 JJlTtc^t^-X h £fffl§§ Us. 
[00 90] -t%b*>. ao>( H»ffl[l*tfLfflLTP2 
70»**tK^-^ h ( P 2 70^W4 ; 1 2ff*%, 

m&4 IX P 2 7 fc P 1 9 8 1 £)«fiJtSr P 2 
7 : P 1 98 = 7 : 3fc Wr^-Xh (OT, *^-Xh 

2i:v%a ) , vm&imzvj mm4zm 

LTP27i:Pl 9 8i:OlC»Jt£P2 7 : PI 98 = 
1 : 1 b U^-X h (fcTF. **-*h3fcV*3) , 3 
o>f FWKlAtfan-f K8»3*ttfflt'CP2 7i:P 
1 1 2i:<DMUfcS:P2 7 : PI 1 2 = 3 :"7fcbfc^ 

ncM LXP21bPll2b ®«* 

ifc£P2 7 : PI 12=1 : lfcU^-Xh (liTF. 
^~Xh5i:Ud) . 3^ K*»2*ffifflL.-CP12 
80^£#tf<-X M P 1 2 80#ifr« ; 1 2 MS. 

L/C P 1 9 8tf)*£-£tf<-X h ( P 1 9 8^^* ; 
1 2W/o. HIT. ^-Xh7fc^d) , **tl?tffl 

[009 1] #5Xg«4 
±^7>y*H-T$^Sn0 2 #«IS3 (R9 ; 7 0 
Onm)ijtWLfcj«Wfl (J¥$; 1. 1mm)* 

*fllUs. 

[ 0 0 9 2 ] -eLT. ^-X h 1 £«rtaitf>*2 1 <VB 

* h 3 *JSJ'ha5<7)iS2 2<QJBjRfcfflltfs. tth-h. Z 

yBUPJU <KVvC8«$-»£fc. >eof^ 4 50 

°C^ftOti:-C'3 04H1MJ&U. JGfc,- ^-X h 2 
- Xb3£fflVvc::<9X?y-yEpfiJfc&|fti:£ 
tl 0 ig-f i b lz£ *) . S n O , SWJfthfcH 1 £*"f ¥ 

[0093] *<r>®. *mwm<cr>mz&mt:vxr?> 

[cis-Di(thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4' dicarboxy lie acid)-rutheniura(II) ] Srffll\ CI 
fttf)x?/-;Wg$ (Jttffi&XoiltK ; 3 x l o-'mo 

i/L).*«»Lfe. mz. zmmiz^mmmm 
mis 8o°c<oi&mkftcoi>bX'2ommtitm.itz. z 

<or-fe h-h vtwmz 1 54MWLfc«, 2 5-azu 
&uz%m t mwz&^x&m#. t/emi 2*%& 

[0 0 94] £<0¥*tt*®covvc. 



is; iocm2, ¥mw%m<omz 1 2wm x «f*j 

\V>mW-; 4Atm, F^iSJ|2 3^)19; 4xi 
•m, m\-&<7)m2 2<?)mW- : 4umX'b*). ©1*1^1 
2 1 |^^>fiXlfi*ffJt ; 1 . 50 x 1 0" !2 mo 1/c 

m 3 , xmnm 2 1 rto^b^^ft^ibaffi* m 
M;83mVg, ftssi 2 3 ft<o&mmm ■, 

1. 13xl0- 12 mo 1/cm 3 , MM2 3rtOflM: 
#^#^Jt«tO^€; 6 2m«/g. »MM> 
12 2rtafc*lR*»K; 1. 0 6xi0-'2mol/ 
cm3. ^hgP(7)Ji2 2l*l^i?^^#:^Jt^ffimo 
5 2m'/gT*->fc; 

[0095] #JHctJJt4fe3R«J»*«tiJaT 

^>m^mimTco^\mzxy)ff'oti. m 
1 mmtfwacozm zmmtt mim^mftmizmm 

zmmmmizm ixwmmmmm u^m 

*stir**s<iTv^fc» % -mztizmmt ix 
mztcDmv&mm&in&Ltz. 
[0096] 2^n&mm®%nm%.i}mmT<7) 

msj}mz4*yz^v?-i%tft>. mtm^mm 

x\ mztcr>&mm®%<?)ftiamKtz. mm* 
mmmf^mtmm&mmmmwm&iti ix 

[0097] zlx. ±Mn2^<rym&mzms»* 
&bitx&m®.m®&z%*>tz . 
[0098] iti. mizmmm*mmitm 

ffl (QuantachromettiS. r AUTCBORBj ) SrfflUTgS® 

^ ^ y mttbx'vwmfti i . mz b 
<m^.muLxnmzm% ■ mmixmummm 

[oo99] imm\ 2 ) *m#fme>m*WF<o£ 
oizix'ff^tizb&mt. mmmibmm^mizx 
0 a 1 Lfcatewi 1 0 mm 3 Lfcfawusffi 

±®mm2 0 4: 4*««R^fiSIW!!» 
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[oiooj t%b*>. mmnzn^xmitz^- 
x h 2 zmft&<?>j%2 1 <mmzm\ h 3 
um2 3V)mmzm\ h i *vm&M2 20 

[01011$:*$. zc&mmmizi^x. %%m<?> 

m; 1. Ocm^ 4^!WMt»O0$ ; 1 2/zm, ft 
l»)«2 1<0JBJ¥ ; 4^m. FJSWB 2 3 Oflff ; 4/z 
m, ftttSB<Dft2 2tf)lft; 4jumT*&9, ftl*Jgfftf>l 
2 1 rtfl^faMMHta ; 1 '. 13xiO" 12 mol/c 

m 3 , mmm 2 1 mmm^mmmmmm 

6 2m*/g, 2 3 rt«feft«ft«?« ; 

1. 0 6X1 0" 12 mo l/cm 3 , fl$J12 3f*|C7)IHt; 

tl^#<9ifci!IE«<DWt ; 6 2mVg> fkJWJ 
ft2 2rttf)fe*iRfta?«; 0. 36xl0-' ! mol/ 

c m 3 , mmm 2 2 flwiMi^fl^rtfSPi*?) 

[0102] (mms ) *m#mwwtmT0>i 
0 izLxft^tiztima. mm 1 1 nmommzx 
0 m 1 fc* t fc3ttws 1 0 mm 3 itz&mmm. 

[0103] -t%b*>. mm 1 iz&^xmmuz^- 

Ab4 £ft|*lSBOJ12 1 OJ»fiKtefflV\ h 5 £F*) 

2 3 <mm.zm\ \**-xvt> zfflY&r>m 2 2 <o 
«wfcfflvvfec t ami. 'mum 1 fc ra«¥ftt J: 0 ,. 
asm 1 ±jch 1 izfj<t¥mmm2 1 nwmsw 

[ 0 1 04 ] ^(D^mimmz^^x , %%mo 

Mm; 1. 0cm' % ^#ft«S<0i?§ ; 1 2/im, ft 
F»)12 1 <0JfJf ; 4 Aim, I*lgl5/i2 3^1J? ; 4*t 

m, m&nm2 2(r>m&; 4vmX'h*). mmcom 

2 1 rt<DfeS&!!MMfjffi ; 1 . 2 OX 1 0- 12 mo 1/c 
m3 , ftftg&cOl 2 1 fiOltf t«#ft^Jt»S?)¥ 
%l;66mVg, ftffift 2 3 fi<0fi*(IW«K ; 
0. 98X1 0- 12 mo l/cm 3 , ftg&ft 2 3 ftOiHfc; 
%^*c7)Jt^fflm^i%« : 54mVg, ftfl-SPO 
ft2 2rt<Ofe3PR«9fK; 0. 4 2X1 0-' 12 mo 1/ 

c m 3 , ft^hgpwfl 2 2 mmm*mw<n\kmmn 

[0105] (HftffM) SHtWfc*iVvciWLfc3Q 
20000) *WnH,fc*5'J- (OT, *?y-li: 

v^) mmttz. nmz. sxu vwmMsiax 
w ij u a -;p'Sraara u:* ? y - ( jar, 

-**«anu:x?y- (Jar, x5»j-3kv^) it 



[0106] *IT, ^9U-1*^-3-^Tj8W 

m§ i ±{3i^ t , &®zttmzi5ox;x'im 

OftftfcJIJH* fc i X 5 'J - 3 £ft*hSB<DJf 2 2 
<Wftfcfflv vcftflftoft 2 1 cOJgjSi: Rftco^ftfc: J: 
0. rt<W2 3i:ftJr|^l2 2f:t»JftLfc. 

[01073 -eir, iQtwitRiak^«fcj:o, ft 
$«& i ±fcH i {c^-r^f^mn 2 k RSfcoia&o* 
»*«s*ftjSL3t. i<r>*mmmiz^x . 
gytmcomm ; 1.0 cm 2 , *mikw&cr>mz 12^ m N 

ftrt»^ft2 1<^)ftft ; 4junu F*«J5Jf 2 3 Oftft ; 4 
//m, ft^hgPO®2 2cOlJi; 4^mTfcO, ftftg&O 
Ji2 10fe«lWaf*; 1. 15XlO-' 2 mol/c 
m 3 , ftm2 3(7)&m®m®8l; 1. 02XlO-"m 
ol/cm», ft^hSPOl 2 2 <9fe*ft3OTf« ; 0 . 9 
5X1 0" 12 mo 1/cm 3 , ft|*jgff<7)Jf 2 1 CO^PI ^ ; 
5 1%. rt««2 3<0£K!*; 5 4%, ft*|.»C0ft2 2 

[0108] ( HSfefiFiJ 5 ) $SfcffllC& V ^-CWft L 3 
o^f FMli^n^ H»ft4*ttfflU-CP2 7 : P 1 9 
8 = 5 : 5 b Lfc«ftfc8ftft%4>* 'J x^p- 'J 3 

(WiHFft ; 20000) ZffitoltzAyV- (Ja 
Ts X9»J-4fcv>d) fcftHU:. HftfcLT. JJE 
<03n-f h*ftftfc25ftft%<0iKyxf-py/U3-;^ 
ftjDLfc^5U- (OT, ^5U-5i:V^) k. 40^ 

T. ^7U-6i:V^ ) *WBL?t. 
[0 109]*UT. X5'J-4 5:^-3- hSTftBfl 
«®1±(:M^jL, (eftS-frfeft^W^-CftftLftl*! 
«<0ft2 1*JgftLfc. «(C, X9y-5trt«ft2 3 
^ftlSfcfflV^tktt. X5U-6*ft*HW)ft2 2 
OftfttfflV^Tftrt»^)Ji 2 1 <7)ffiMk 
0. mM2 3bm\-&<7)M2 2b£Bf&Ltz. 
[0 1 1 0 3 * tr. HftMl t Rft^ft (CJ: 0 , ft 
%ftS 1 ±fc0 1 fc*'t i m»MM2 i: l«l«<0ffift<0¥ 
ft*«S*ftftLfc. =5rfc, i<o^»fWMifc:ov^T. 
^3t®«7)ffia; 1.0cm*, *m#mb<?)m § ; 12>um, 
ftrtgBO® 2 1 iOftl? ; 4 /xm, P^gPW 2 3 c^ifi? ; 4 
/xm. ft^H35<Oft2 2<OJli¥; 4jwmTft 1 }, ftrtS?0 
S2 lc7)fe^©*^« ; 1. 08X10- 12 mo 1/c 
m«, p«J«12 3<0feftftft»«; 0. 8 8xl0' 12 m 
o 1 /c m 3 , ft^ftcoft^ftftftffft : 0 . 7 2 x 
10- l2 mo l/cm 3 . ft|*|gp<7)12 ICO^M: 5 6 
%, rt»l2 3<0SI»*; 5 8%, ftJWfltoft 2 2 Offi 
Mff; 6 3%Xb-otl. 

(mmm6 > ^iim tc*jv^r«»Lfc-x5 y- 1 Sr^' 

-3-h^t-ftBMfiil±lC^t, *5»3#fc«lC45 
0X;Tft«Lftrt»<Oft2 1^ftftLfc. i^tc, X5'J 
- 3 ^ft^g|5c7)l 2 2 ^ftftteffl^TftrtftOft 2 1 (?) 
ftftfcHfto^JWcJ: ")ftW»«ft2 2 SftftLfe. 
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[oi ii]*lt, mmitfmt&mzt')* m 
mm i ±izm i o csw^ftti 2 1 »si 

■c, %me>mm 1.0cm 2 , ¥##misoii$ ; 8>u 

m s «:F*3S^JB2 101* : 4jum, &W)Jf 2 2<D 
IIP ; 4 /x mt* 0 , ftrtS^l 2 1 Oft%l8*$£ ; 
1. 1 5X 1 0" 12 mo i/c.m 3 , $#f«gBcDJI 2 2 O-fe 
^©«^S;0. 9 5X1 0" 12 mo 1/cm*, 
(DM 2 1 ; 5 1 %, *ftgBtf>l 2 2 0£M!¥ ; 

[0112] (HWJ7 ) WtW5t=UV^IWbfc^ 

X5U-6*ftJWf«l2 2(7)»jSfcfflV^«rt 
2 l ojftSi: ra«o#Wfc: J: 9i0MIK>12 2 & 

[ 0 l l 3 ] SUM 1 kWIW)¥«cJ: 0 , M 

mmm 1 ±kh s ^ 2 1 mmmm 

T, S«9ffi« ; 1.0cm*, ¥&ftmffi0jf 3 ; 8// 
m. Sfl&OJf 2 1CD«? ; 4 jam. i^i2 2<0 

1 Jg ; 4 w mT'& 0 , 2 1 Ofi*i&*®j£ ; 
1. 0 8X1 0" l2 mo l/cm3 x ft^C7)*OfeS(R 
*W<K;0. 7 2X1 0" 12 mo 1/cm^ &l*]gfl<?)Jf 

2 1 c7)£F£¥ ; 5 6 %, JWhS^JB 2 2 c7)£P£ $ ; 6 3 

[0 114] (ib«Wl ) l£l#Jl£i3VVtfflg[b£^ 

(S^SOffim; 1. 0cm 2 . IV; 1 2;um, Ifl 
<OfeS!R3t8f«; 1. 50X1 0" l2 mo 1/cmM 

mmtw^fr<7)\mmmw$)m ;82n»vg) 
[0115] ( Jtwj2 ) mmm 1 tcfliv vt^-x h 2 

Offilf; 1. 0cm 2 . UP; 12jum, ll*I*>fe*« 
3t«ft;l. 1 3X 1 0-' ! mo 1 /cm«> JfflOlHL, 
!^)^frOJt^fflmW%ffi ; 6 2mVg ) Jf^L 

«:i t umt. nmm 1 1 m«*>**<c ± 0 ftm®&t>' 

XF2<0i§BJi«ffil±'s*>fflJBL M^{i3(Hl^0 
[0116] ( ) ^##^OM3t$rJilTOJ: 

[01 1 7] ms&mnza^ximt^- 
xh? *ftrtaw>i 2 1 <m&uzmw ^-x h 3 trt 

gffjf 2 3 <^JfiJCfflV\ ^--X h 2 &iWtfOl 2 20 



mm 1 ±kh 1 iz^t*mfomm 2 1 nmmm 

[0 1 1 8] =5rfc. £«D*miW«ftfcovvC. gftfflcr, 

®»; 1. ocm 2 . ¥mftn&<omz •, i2^ m< « 
i*»Ji2 icomm 4um, i*i&i2 3<7)U? 4u 
m. m-u<»m22<nmw- •, awcm* fwaw)i 

2 1 flOfeSt*®® ; 0 . 36X1 0" 12 mo l/c 

m 3 , ®m<r>m 2 1 nmimmw^mmm 

«;20mVg, ft&l 2 3 rt<0fe*8»«fiS ; 
1. OexiO-^mol/cm^ M23^Ift 

m^mmmmmwm. ■, 5 2mv g , mu<?> 
m2 2fte>&ffimm&; 1. nxio-^moi/ 

c rr.3 . g^hSBcOl 2 2 ^O^^^^^Jt^ffi^cT) 
6 2m 2 /g-CJ>o^!. 

[0119] utwmu mtwi4 izmwzxyv - 1 
<7)fi.*m^x$mM4 tnm<7&m.iz£ vi-onmwz. 

tmmmizx vmmw&m!m*mw&z# 
ii*fi3&»fe ! Sr4*<^&aiiiaiwa ; 1 . 1 5 x 1 0- 12 

m o 1 /c m3 . ^Pi* ; 5 1 %X'fo->tz. 
[0120] (imM5) H«M5(CfflV^A5 U -4 

J&^^l.^^tm® (gft®OM«; 1.0cm 2 , 

<?>m. m&&3®mm-tz.tiz£ m^tz. 
ttz. z<v*mwmiz^x . tmwmnmtm- 
m#mfrt>%z>m<7>m;im®Bi; 1. osxio-^ 

mol/cra^ gmm; 5 6%X'$>r>ti. 

[0121] umM6) mmm4 tcjBv^? y - 1 

a6»6=flr&*»ft«ff (SftffiOMa; 1.0cm 2 , 

«jjt«2IH»0ii-rii:fc:J:0ff->3t. 

mwm^hm<7)^M^M®& ■, 1 . 1 5 x 1 0- 12 

m o 1 /c m3 , mm ; 5 1 %X'b~>tz. 
[0 122] (Jt«^7) Wt«5fcfflV^X9U-4 

*^^rl» i l i #«c«l§ (SftiSOffl«; 1.0cm 2 , 
«^Oig$ ; 8jum) *fWLfcikJaWi, HSfi^l 
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muz. z5v-4<amm&i±.^ 
comm. fftffli2®m*)mrzbtzt 

m#R&tt&mnt&imm& : 1 • o 8 x 1 o->» 

mo 1/cm 3 , £Pf*P; 5 6%X'$>^fZ, 
[0123] [m^ttfsSISU WftftttiWltefr*l\ 

mite. (<73AgL ffiAfe ; 

TWXS-85-HSj ) SrfflK AM7^P^- (A 
M-l. 5) £MLti*~tSyyyTfrt>l OOmW/ 



(I/mA cm-*) , H&mE(Voc/V) . M*& 
VSK ( I s c/mA cm-2) , ftHH^ (F.F.) Rlf 

[0 125] 
■ [*!] 







V a 


F.F. 


I at 0.6V 


V 




/mA • cm" 2 


/V 




/mA • cm" 2 


/% 


SHS0J1 


14.7 


0.71 


0.69 


0.36 


7.20 


3OS012 


14.5 


0.72 


0.70 


0.30 


7.31 


3UE053 


14.8 


0.70 


0.68 


! 0.40 


7.04 


2tSE0D4 


14.2 


0.71 


0.68 


0.34 


6.86 


3l«fit?3 5 


14.1 


0.72 


0.70 


0.28 


7.10 


Affifll6 


13.5 


0.71 


0.72 


0.30 


6.91 




13.6 


0.72 


0.72 


0.27 


7.03 


JtKfi&Jl 


11.7 


0.67 


0.62 


0.56 


4.86 


Jt«#J2 


12.8 


0.69 


0.62 


0.48 


5.48 


tt«W3 


12.8 


0.68 


0.63 


0.50 


5.48 




11.3 


0.67 


0.62 


0.57 


4.70 




11.7 


0.68 


0.64 


0.54 


5.10 




10.3 


0.69 


0.65 


0.49 


4.60 


tt«0J7 


10.8 


0.69 


0.66 


0.48 


4.85 | 



[ 0 1 2 6 ] $k 1 fc* US*S**»4>«5te *»* x oiz. m 

mm i -mtmnco&mmmmmmm^^u^-^: 
m&'vit* ^ti^tiizm-timm i -mm i <o 

[0127] 

[Hi ] *is«o3t«»^#ap^iiitJB»**«* 

[ m 2 ] 1 1 izm ttzim i o o vm<n&m*Mw 
are**. 

im 3 ] m 1 1:* »fl^^uR4iaaEUJMi 

[04 ] 0 1 K^LfcftttffiO^f^^fi^if it?) 
[05 1 0 1 fc* Lfc3l^ WWWa^)rt9WI3i^) 



55fcffi^JB**t«&eilriii0^* & . 
[06 ] 0 1 fc^Lfc*«»0*»*«ffiort»flBS^) 

[07 1 0 1 iz^ Ltz%Mm<7)*mi>m&<?>ftffi8mn 

mzmmm**mMM®x$) i . 

[08 ] 0 1 izok uz%M&<?)*m#%M<?) ftwm.<r> 

miz®mmz*tm,mmm?2>& . 

[09]0i tzTji ttz^mm^mcommm^-t^^ 

[0io] miizKifzftm&ntmfaw&coft&mm 
<mizmm%mmMw®x'b& . 

1-iWiWL 2 3-iS!U3MUIL 4- 
S«L 10. 11. 12, 13, 14-3te*ffi, 2 0- 

2i-«rt«<oJi. 2 2-*w» 

coil. 6 3-P«i»» s 1 0 0-3C«fil O^gP^feg. 

cE-m E-mmn. fi. f2, F3. -g* 

BL F2 2-*»*WS2^«BS. LlO-ASfck P 

l-mm^mim^. P2-mm&m. P3-®m 
*mtm?. p^-mmmm.^ R21, R22 

-«L (SBt) «*h S-x^— 9--. 
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